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Summary 



I he punapKoKhc new WHO cbsMtkation 

based en those d-^fm^d m the /c-^tsed Fwopean 
4M.-iy.it. d-iii. 3 tR.n of Mmpboii neoplasms 
(RE VI), published h titc intuitional 7\m- 
phoii.j Mud\ Ctoup (ILSG) in 19 l H. 1 1ms 'be 
i.™ \\ IK > cl^sifi-anon mai he eon id-i ed an up- 
dated \etsion of the RF \T ■ las 5 ifkanof tathei 
th.n of the oiJ YIHO tb'sific -Loo pobJishtJ m 
Disease entities ate defined on the kws of 
mo;,l M>u»L pr'timtjp.i, tyitntipu, and Jm.widaU 
Ibe leiatiee impact of these -halaoretl no ,,.nes 
•among diluent dis-ases and tbeie is 
«W Ih.js, thv ,ttid hiu -iJi. itoong diagnostic 
ultuta, headed In moipl.oiog-\ and Ukw od In 
inununohi-tochcntistM and acnct.es. iu-~ buTidi-- 
.oxtmued 'Hie WHO cla-sificanon not onh -n- 
coMpis>-'S lymphoid tiimoi'i > but extendi to 
m.oJoid, .nj't all m-i hi'tion tic/JuidiilK odl 
malignancies. Neoplasia ale pmnauh. stljt.ftcd 
aecoidm„ to then turnout '-ell 1 rteage. 1 oi -adi 
neoplasm a cell or origin is postulated, 1 he classi- 
fy anon c-f h mphoid nuhsiMn 'ies tecoenise-- trii^e 
it.JKH ca>cgo.ies. B-c -ilVopl ms l-/\K-cdi 
neoplasms and Hod J tn lymphoma B-.cM .nd 
I -cell lymphomas are Further divided into precur- 



soi neoplasms and matute neoplasms, lite Jjttci 
b-mg -ubd^ ded tccoidmg to then Jmi.al nui - 
fstanof into d^semifat-d/Hil aemic, ^tiinodai 

classifications the ncopL-ms ate souped nothu 
accotding to thc.i histological gtade (Kiel classfi- 
cation) nor according to their clinical aggressive- 
ness (International Wot Ling Fotraulation) Hon ■ 
• -,(.!, Ok histological gt xlo is considettJ a piog- 
no>U^ factoi yhifh enteis into the dcs^upbon of 

appropriately termed Hodgkin lymphoma, com- 
pus^s nodidat i> mpho i te-pi^doMinant Ho igim 
hmphonn md classical Hoigkm h mphomas of 
nodulai scleiosts m.\cd ccliuiatity, hmphoo tc- 
depleted and iymphocvte-rich subtype. 

lor practical purposes this mmirevievv disre- 
gat J >the d^s 'tipt.on of nn ^loid mac ■ ophage/his- 

thuMoie, the ptccnt papu • testlleted to those 
h mpitotd turnouts that ji e not ahcadi, .dent if Jl\ 
d- -ube.i m the RE \L ela sfieation, m oi<iu to 
focus on v>hat ., <u,H) n» m the^VIIO ■ las,ifka- 
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historaorphologicai criteria mitiaU-J the Rappa- 
port classification's subdivision into diffusely 

growth pattern 11]. Cytomorphological features 
fuelled the concept of histological tumour grading 
into lev, grade and high grade malignancies, as 
proposed in the Kiel classification [2, 3j. 1m- 
munophenotvpic profiling laid the foundation tor 
both the T.ukes & Collins 'classification 14] and the 
Kiel classification [2, 3]. whore lymphoma sub- 
tvpes and eiinicopathological entities rcspectheiy 
were understood in functional terms on the basis 
of the concept of histiogeneticaily defined tumour 
cells and their physiological counterparts respec- 
tively. With prognostic tumour grouping accord- 

tet mediate, and high grade malignancies, a clini- 
cal approach was adopted m the International 
Working Formulation OWF) [5] which was actu- 
ally meant so serve as 3 translationa! tool between 
pre-existing classifications ralhet than as a classifi- 
cation of its ovo. Final! y, a synthesis of morpho- 
logical, phenotypic, genotypic, and clinical char- 



acteristics is mandatory for the diagnosis of disease 
entities, morphological %ariants and clinical sub- 
types as defined in the REAL [6, 71 and WHO [8] 

Thus, the 2001 WHO classification of lym- 
phoid tumours (table 1 ) is the latest, but definitely 

cians and pathologists on the definition of ' l reaF 
entities and their diagnostic criteria. However, 

worldwide, the WHO classification conveys UK- 
best international acceptance n er achie% ed. It ful- 
fils the requirements of a modern classification, 
since it is conceptually and scientifically accurate, 
flexible and easily modified, understandable in its 
nomenclature and clinically useful for therapeutic 
ttiais. However, the diagnostic process, irr\oh ing 
as it does tod ay an increasingly complex multivari- 
ate genetically biased approach, is no longer prac- 
ticable in every kind of non-universal laboratory, 
since it requires facilities far exceeding the simple 
repertoire of daily 7 tools at hand. 



B-eell neoplasms 

Chmnk- Ivmph^citic L-uLkthki (CLLj/smiill 
lynsfho^'tk h mph.usu (SIX), B-cdl 
pmiymph«n-vtic k-uL;c;iii<! (B-PLL; and 
lvmph«>phsm-i«:vtn: Ivmphtmtj (I.PL) (tjbk- 

The WHO classification separates B-rcll pr«~ 
hmpbocytL kuhicmi.i from chronic lymphocytic 
leukaemia/small h mphocytic lymphoma and, as m 
the Kiel classification, defines it as a disease entity 
of its own. Lymphoplasmacytic lymphoma (LPL), 
which was named lymphoplasman ft?/./ lymphoma 
(iraraunoeytonta) in the RFAL classification and 
corresponds to the Kiel classification's immunocy- 
toma, lymphopiasmarvi/c type, shows a consider- 
able overlap with marginal zone B-celi lymphoma. 
As m the RFAL classification, LPT. is distin- 
guished from lymphocytic lymphomas with or 
without plasmacytoid differentiation, 

E\tfam>d.i! tn.ifgittj! y.oiic B-tdi lymphtmtj 
of jnuctrta-.iswd.sicd lymphoid tissiu. 
(MALT kmph<-ma), nod.il ns.irgin.sl zone 
B-cdl h mphom,? (+ inonocituid cdlsL 
jnd spk-iiic ivs.ss igiiial join 1 hinphotu.i 
\ilioiJS K mphociti;s) (f.ihk- >} 

For these three types of lymphoma, for which 
the term nuirgwd - one is used, the WHO classifi- 
cation is conceptually identical v ith the REAL 
classification, with the sole difference that nodal 
marginal zone R-eell lymphoma and splenic mar- 
ginal zone lymphoma are no Ion ger provisional en- 
lilics-Thus, extranodai marginal /one B-cdl lym- 
phomas (AlALF lymphomas} and nodal matgmai 
zone B-celi lymphomas are very closely related tu- 
mours, both recognised as being derived from post 



germinal centre marginal zone R cells (memory B 
cells), Howevet. splenic matgmai /one h mphoma 
(SASZL) with or without Pilous h mphocytes dif- 

phological presentation and phenotypic and geno- 
typic profile, ori ginating from a post germinal cen- 
UeB cell of unknown differentiation state [ £ M2j. 

Kssiit.ijl.ii h mphoivs.s 

The histogenetically coined terra fullklc rartn 
ly mpbmihh ftiutdar as proposed in ihe RF AL clas- 
si £5 cation and pteceded by iciitrnbhntk-tentrocytk 
lymphoma in the original Kiel classification, has 
been replaced by the pattern-descriptive term f'ol- 
Iknhirlymphowh! (PL). The growth pattern of these 
tumours is usually follicular (follicularity >75%) 
and less often follicular and diffuse (foliicularity 
25-75%) or minimally follicular (foliicularity 
<25%). While scmantically the WHO classifica- 
tion emphasises follicahnty as the hallmark feature, 
it also recognises more variable characteristics 
such as mterfollicuiar tumour components, mar- 
ginal zone differentiation, plasmacytoid differen- 
tiation with signet ring cells, or floral germinal 
centres as previously described by others'^-- 16]. 
A provisional histological grading system without 
specific critetia, as used in the REAL classification, 
has been standardised m the WHO classification 
on the strength of" Berard's criteria [17]. On the 
basis of counts of c entroblasfs (CM) in 10 neoplas- 
tic follicles in 40X high power field magnification 
(hpf). FL are subgrouped into Grade 1 (0-5 
CB/hpf), Grade 2 (6-15 CB/hpf), and Grade 3 
(>15 CB/hpf) tumours. Among Grade 3 FL, the 
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ILxtranodal marginal zone B-ceii lymphoma (MALT lymphoma), nodal marginal B-a 
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lative thvmic B-celis 'asteroid ceils; or post-get- 

B-ccli differentiation. PhenolypicaJly' it can 'he 
distinguished from Hodgkin lymphoma bv the ex- 
pression of CD45, Bob-1 and Oct-2. MAL and 
CD23 and the absence of itntnunoreacth ity for 
CD] 5. Specific genott pic aberrations in AILBC1. 
comprise REL gene amplification, gains of chro- 
mosome 9, AUI, gene overexpression and />.<•/--<> 

hitnu-^udarhn-ge B-cell lymphoma is a very rare 
type of B-cei! lymphoma originating from trans- 
formed peripheral B -cells and presenting as an in- 
travasc u'lar accumulation of B-blasts (CD20 + ). Tt is 
vvidciv disseminated at extranodal sites and the 
climc-alpvniPtorasarc related looc-diL«i<ms<if-!mjll 
\ easels ix. the tele^antot^jn Ihe tc-ponse to thel - 
apv is very poor and the prognosis is extremely 
unfavourable [23], 

PiMhtn ijfti ii>" h'uphfl/Dp ot initiates f'orn 
post-gctminal cer.tte B-celis and manifest' itseli a^ 
scious et fusions m bods catitic, usualh lit an 
IUV 4 setting assor ated v ith IU1VS/KSI IV mfec- 

cmttic Cistlecian'' disease The p.ogno-is c\- 
tiemeh uinavouiablc. Ihe tunioui cells of cen- 

ogy -xpie-- CD-i\ plasma ceil mailed .md 
HTTYH/KSITY-assouated latent" protein but no 
pan-B-cdlantieen- and no tntntunoglohuhns [24]. 

B'lihn !\wpbom>t (BL) i- a htgr.h aggtes^nc 
turnout mo-t t\ picalii oi evti jitodai ottgin which 

spite of its untV oui able natural histon it is highh 
stnsitiu lo 3Cgtessnecheraolhetap^ andislhti' .n 
fact cutable inmost cases, Epidemiological!, the 
W HO cl,..sificanon di-tui^u-hc- thlee cluneal 
vai ant , v z. t idsnih BL of equatouil 'Yfiica and 
Papua New Guinea, poi.i.ti, BT with woTiwide 
■x .-ut unci, and i!r immvi.mUfuiei,^ on, if J PL 
u-ujlh iound m an HU^ setting, lbc-e vauants 
ut markedly het-t ogeneous n then b.oiogv. i e. 
the pathogenetic impact of Epstem-Barr virus 
TBY) infections, ciimeal pie-en.ation, i.e. site G f 
oiicif and motphoiog.cal subtypes su.-h is J,/< , 
ml 81 leptesentmu endemic and sc-otachc % anants 
and BL Trith pLi>m.fntniJdrtfcieiiti.itioa a id JUpur! 
BL 'Bui k Tt-lih ubtvp- , both round chiefly in 
combination with HXV infection. Compared to 
ciasstc ,1 BT , mi u.nts v tlh P l ssroact loid dn">etc nti- 
ation and epical BL/Butkitt-liLe shov more 
moi phologi'-ai atvpia md consi-iciahle pleo noi- 
phism of nuclear shape and size. 1 hey may corre- 
spond m part to the provisional entity of high- 
Ki sdt B-cilJ h mphoma, Butknt-hl e defined .n 
the REAL classification Pitcnotv picaily BL e\- 
piess B-eeli ant ^en , ( "DIG, and bd-b piotem and 
ne negate e fo. CD\(D!< and TdT The pio- 
hferation index as measured bv nuclear im- 
n.unoieictisit- with t \'ib-l (Kt6") is indict than 
9 "% Mor.oiypic .ytophc-iiH Ig is found m BL y ith 
phsmac^roid dlffei e irianon. Bull tt ieukae nu- 
exhibit a mature B-cell phenotype positive for 



CD45 and B-cell antigens and negative for CD?4 
and 1 d'L On the basis of morphological and im- 
munological criteria alone, differential diagnosis 
between BT. and DLBCL leaves a considerable 
grey zone open. Thus clinical data, such as extra- 
nodal tumour bulk, high serum LDH and tumour 
lysis syndrome are \&v valuable diagnostic pa- 
rameters. In the WHO classification, however, 
c-rmc rearrangements, due to t{H:l4) rather than 
to r(2;S) or t{>S;22) translocation is an invariable ge- 
netic feature of BT.. Originating from germinal 
centre B-ceils, BL shows ongoing somatic hyper- 
the Ig-Vn genes. 



L\ inph<3in<!t<>id c.r.imj.om.jtoyis .snd 

post -traiis.pta.it Kmp!s<fprolifr!Mti\c disorder 

In addition to B-ccli neoplasms the WHO 
classification enco npa tw o types of B-^eli pto- 
hfeiatioii of unceitam raahgnaiit poteiitiai, y huh 
ate not contained .n the PT AL chs.ification 

described In Liebov \2^, <-. an EBV-dinen iym- 
phoprol fentn e di oidei Ai eflv foun<i m pat ent 
*rth .mdeih mg immunodeficienev catted h\ TTTV 
mltctton, V\iscotl-\ldt.ch's s\ fd^orne oi the 
X-iuiied h mpitopiohfeiative -uidionie. It i' io- 
caltsed u- evttanodai ol satis, most ft picaliy in the 
lungs, and the clinical symptoms are, apart from 
constitutional symptom--, leia^ed to the reieiant 

anu'odo-tiuctne guwth pattern with nuatctious 
lesions and is to be di'tin^ui'hed fiotn evtianodai 
XK-/I-C-I1 Ivniphoilia. laai npe (^ee below}. 
Morphologicailv the infiltrate is composed of 
LBV-postme 3t\picai bh,isol B-ciU P htnot- P e 
iCD20 + ) adnnved with uumeiicaliy piedommant 

ates. Depend ng on rhe ^atymg piopoitions of 
the-e h: ge B eelis and the e\ten. of neeiosis, h m- 

Uiade (1-111; and clinical aggtes^n cx.es->. vClnle 
most -a es of giade 11 and g^de 111 disease -xinbit 
clonaliv rearranged immunoglobulin genes, grade 
TTT cases displr, the moipriolog\ of o\eit P-'ell 
h mphoma, v huh the U HO cbssification consid- 
ers a s ubtype of DLBCL, 

(PILD) encompas e i coiitliuou- ^pectium of 
laigelv EPV-mfection-assoeia.ed Ivmphotd pto- 
hitiations. tna.nh of host tatbet th.-n of donot 
onu'n and consequenth e^ohnlg to immur.o- 
suppiessiun m lec p ent or aiio^tafts PTLD ale 
dieided into earK lesion , polymorphic PILD, 
monomorphic PTLD and Hodgkin lymphoma, 
m.-ifd.ng Hodgk.n-hke PILD. fad) /,„>.», 
i.e leactisepbsmaci tic h\ pel pL-.ia and miectious 

moiphologinlh' h\ at least paitial aic hitei tut ai 
pie^ei>,3tion of mfiltiated tissues, phenotvpicalh 
In polyclonal T K cxptcssion and T UP-FBV P osi- 
tivity and genot' ptcalh In a geunbne Tu configu- 
ration. Clinically, they show spontaneous regres- 
sion with reduction of immunosuppression m most 
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cases. PoIv/uorphL Pil.D ptesent morphologically 
as a tissue-destructive B- and I -cell mixed l;m- 
phoproiiferarion with intermingled atypical, 
bizarre EBV-positive immunoblasts showing; the 
full range of B-:ell maturation to plasma cells ihus 
resembling the composition of "polymorphic im- 
tnunocytoma" as described in the otiginal Kiel 
classification. Phenotypicaliy they express mono- 
typic Ig. Genotvmcallv thev near I v always have 
cionaily rearranged Ig'gonos and EBV genonics. 



Chnieailv thev may regress but usually ptogtess to 
monomorphic PI LU. Mosmmorphk Pfl D corre- 
sponds morphologically, phenotypicaliy and geno- 
tvoicallv to overt lymphoma of B-cell subtvpe 
ralhet than of T-cell subtype with clonal Ig pro- 
files and EBV genomes in clonal episomal forms. 
Some P'l LD "present as Hodokin hmphomv o, 
llodgbm-lihc know, similar to" methotrexate-re- 
lated HL or HL in an EW setting. 



T-cell and NK-cell neoplasms 

BUiic Xk-cd! kmph<,njj 

CL-tic Nk-.eli hmphoma i a i.™ entity n, 
the WHO cL-svfVinon not recognised i>v the 
RV\L deification It is a .-hntc all. jgetissue 
lymphoma v ith a poot tc-ponsc to tteatment pio- 
tocofs. no known uuJ ptcddcction and no a'sso- 
.ianon y irhLBV urrernon. I suaiiya rWmmat-d 
disease at presentation, it shows infiltration of 
multiple ev't modal sites, pit fetahh tht skin, and 
at least patth leptesents precut-oi Vk J<m- 
pJiobJj-tic hmpitoma/leukaemia. Because oi a 
phenotvpic overlap with other primary cutaneous 
haenntolvmphoid neophsm- and 1 raoiphologu al 
resemblance to lymphoblastic (ot m\ (Johlastsc ) 
leukaemias adequate phenon pic (CD^ + CDr 
ClMi + ldf ,+ CDH ' CPi:^ CDS CD 7 
I El l CDr>8 CD^ } and genof.pi- (geimhne 
c ot ih g t> r i n on of T- c e ■ { i er epf oi g en es ) p i ofi i es a i e 
mandator [26, 271. 

T-tdl i>sok »5i>ho<.\f k K iiK.K-mi.i 

In the \\ IK ) cia Oration T ceil pioiv npho 
■Itic leukiemia (T-PEE) leob.^s, is a torn, the 
KE-\L classifications h>bttd\nun E-cdi chtomc 
lymphocytic leukaemia/prolymphocvti c leu- 
kaemia. 1-PLL represents a morphological spec- 
trum of clonal diseases or T-prolvmphocvtes ! and 
T-h mphon fe--), including a small cell siriant 
(20%) ,nd a ceiebrnbtm ot S^/m ttlJ-Jikt ^a ! i- 
antC%)i28,29] Ihesc^atrant-of I-Pl Emaym 
pait roue- pond to some rases of I-celi cblonir 
lymphocytic leukaemia ( I-CEL) of knobby type 
(and of pieomoiphic f», pe i espertn el 1 , ) as defined 
ir. ol-ii i deifications [2 41. vhiu.., the 
a/uiophlitc Upc of I-CEL corded l>s I-ccll 
laige gianulai lvmphoevrir ieukarmia [MXi In 
terms of" the Kiel classification, 1 -PEL and T-CLL 
can be distinguished only on imprints and periph- 
ital blood srotats, but not on histological secuon, 
PL Immunologicalh, 1-PI E c^JuL-its a pioule of 
maruie I elis\i ith con rant e\pie-sion of" CD" 7 , 
riwirteiisticalh enable CD4/( DH status, ,md 
constant negativity for I : i I A'- 1 . Clinically, T- 
PET pu'enis vMth hep-'iospienomtgah. genet- 
aiised iymphadenopaths skm infllti Jtion lit 20%. 
md maiked lymphoevro is ex.e-dmg lOO/lOVI. 
It follows aii aggiessne cot^r-e showing an ^n- 



com a urns te<pon-c <n cases tieated with CTH2 
nonoclonal antibodies (C.VA'P^I II HE. Err a - 
tiologicali',, how^n, T-CEI noloiicei nguiesm 
the UHOclasstftcbon. 

F\ti ,ii?< r J ?! \K~/'l-icll K'i'|>hoi«,i, n.isjt i ;>c 

Renamed acroid ngtorhenew aomenclatuie, 
< i r, , /P „4,/l Xh T , ( 11 U npbnmn, >,c> „l n pt is not an 
entity nc* to the WHO classification but is equn- 
Jctit to the angiocentnc !'l-ceil} hmphonta well 
deilned in the EFAL cias-ificauon VngioccnK ■ e~ 

tnoiphologu i) halhnaik-- of this r\ tologu illv a al- 
and consequent i-chaennc x.cctoMs and ukei jtfofi. 
liuohement of the na'jl c^.m, bents the pioto- 

fasci.il destiurnon also 1 noun h\ the desciiptue 
titm kthd .mdhii gnuivhhvt. U mpbomatoid 
gtanuionutosis. howe^et. ituy L-e di-tinuui'hcd 
nnm tmolouicalh and i ept e c ents j h mphopiohfet- 
atn e dlsoi del of B-Mi 1 neage. Pbenon T irally, e\- 
tianodil ^K-'T-cell hmphoma, nasal npe most 
hpitallv i\hihiis CD2, CD56, VR\, .- Uo toMc 
antiueiv and cuoplasmic CDS. but no -utface 
CD< and no CD 4, « TH, CDS, oi CD-C. '^eno- 
tvpicallv, Ig and lek genes are found to be m 
geimhtie loiifiguiatiC'n, wheieis EB\ genc>nies 
present it! clonal episomal forms. 

H< p-!to h j>kiik T-o-Sl iu»i>h<mu 

■liiil SiJiH iJt.lili-oi:S p.liiiiiciiiif i'J~iik(w' 

l--cc.il !vm|nhom<i 

Ehese ivio disdse en1 rites, both s-'OCtsUd 

the teims hcp^plat yd 1-er/l h.nphmi,. and ,ub 
u>T,?ne«n> penn.uhtu I-irll l)niphoms le pecrivelv, 
also iccogni-ed i>v the RE \E .dissificatioii. -^t-- 

I-celi hmphomas, unspecified/ 1 he iLtonm- 
ure- Horn iimnatui-% the litres horn nntuie Tto- 
tovirT- cells, of both /o- //w,/aR-t\p^s. This is 
the "'YS"-affixinhepatosplenic T-cell lymphoma is 
deicud miht ^HO.-b.sjficauon nomcnclituu 



Anaplastic l.srac ccii kmphorss.t, |n-iin,in 

l-UtJIiCOUS ,!i?ll|>K?St!C hi (St Ccli lv?l!!»h<>Sl!!.l 

(C-ALCL), and l\mph<>in.>r«>id papulosis 

Anaplastic large cell lymphoma is the proto- 
type of a lymphoid neoplasm which has been 

pretations, initially on the basis of morphological 
and phenotypic and later of genotypic features and 
yet ma)- still not he ultimately defined 1 Tn 1985. 
when Stein ct al. incubated a series of morpholog- 
ical! v unelassifiable tumours with the Hodg'kins 
disease-associated antibody Ki-1 (CD30), it was 
found that there was a new Ki-1 positive iarge cell 
lymphoid neoplasm which had not been recog- 
nised before [31]. On the basis of ey toiogicaliv 
large- to giant-sized tumour cells, which could not 
then be correlated with an)' known physiological 
or neoplastic lymphoid cells, the morphological 
term larve cell anaplastic hmphmia OAiAI.fv^ 
coined. VVhen one year later Kadi n et al. [32] pro- 
posed the alternative immunohistoiogical term 
KJ-1 lymphoma, it was popular among clinicians but 
strongly disliked by pathologists. Thus, the phe- 
notypic feature of Ki-1 immunoreactivify is, on the 
one hand, not specific for LCAL, being also found 
in many other subtypes of lymphoma of B-cell and 

i.e. embryonal carcinoma; on the other hand, 
Ki-1 is not invariably exhibited in LCAT., leading 
lo nonsense easuisties of ~Ki-l negative Ki-1 
lymphoma''' However, the morphologically based 

Kinney cf al [33] described a small-cdl-pre- 
dominant variant of primary Ki-1 (CD30)* 

patadoxical "large tell anaplastic lyraphowa. ^mall 

When the 1LSG proclaimed the REAL classi- 
fication, the term aj/aplastic large nil lymphoma 
(ALCLi was restricted to T-cell and null-cell neo- 
plasms, both of which, irrespective of different 

cell markers, showed clonally rearranged 1 -cell re- 
ceptor genes of "for fs type in about V0% of cases. 
Howe^.er, in conlrast 'to the Kiel classification, 
anaplastic tumours of B-cell phenotype were sep- 
arated and put into the diffuse large B-cell lym- 
phoma group (see above). In the range of a mor- 
phological spectrum, classical ALCL was distin- 
guished from a .mull cell variant and a lymphohL- 
tiocytic i-ariant, whereas Al CL Hodgkins-like [34]. 
as an entity, remained provisional. Clinically, the 
REAL classification distinguished between wo 
distinct forms of primary ALCL: a systemic form 
involving lymph nodes 3t?d exsranodai sites and a 
primary cutaneous form, the second of which re- 
mained provisional, showing a considerable clini- 
cal, morphological, phenotypic, and genotypic 
overlap with type- A lymphomatoid papulosis [35]. 
However, primary cutaneous forms were distinct: 
from systemic forms: phenotypicallv by im- 
munoreactivitv with the cutaneous lymphocyte 
antigen (CLA. HFCA-4>?) and negativity for 



EMA, and genotypieaiiv by the absence of t{2:5) 
translocation. 

In the WHO classification ALCL. a tumour 
originating from activated mature cytotoxic T- 
cells, is defined as a neoplasm composed of large 
pleomorphic cells often with horseshoe- or l.id- 
nev-shaped nuclei (so called hallmark ceils) w ith 
abundant cytoplasm, strong CD30 expression on 
the cell membrane or the Golgi region m the great 

B-cell antigens [36]. TbeivHO classification dis- 
tinguishes three subtypes of ALCL: <J ) systemic 
ALCL, ALL.', typically presenting as advanced 
stage disease in young men, highly sensitive to 
chemotherapy and with a favourable prognosis 
-5-vear (y) overall survival (os): 80%; 10-y os: 
70-90%); (2) systemic ALCL, ALK . affecting 
older patients, located less often at extranodal sites 
and with a marked!)' less favourable prognosis (5 -y 
os: 40%); and (3; uitancous ALCL, hv definition a 
localised disease in the skin o^ er 6 months [18], 
highly sensitive to local treatment and with an 
excellent prognosis ( 10-y os: >90%). Since cuta- 
neous ALCL may represent a continuous spec- 

of these conditions are subsumed in the WHO 

LD30 positive 1-ccil kmphopiohfe.atnl aroiden 
Morphologically, hvipbohitfiocstir. small tell, ^umt 
cell rich, signet ring lell-lih; sarcomatoid, neutrophilic, 
and eosinophilic vaiianh are distinguished from 
ALU, caramon type, wheteas ALCL Hodgkins- 
hke, recognised as a provisional entity m the REAL 
classification, no longer figures in the WHO clas- 
sification. Thus, most such cases could be identi- 
fied phenotypicaih as Hodgkin lymphomas chat- 
actcrised by exptession ol'CDl 5, LMP-LBY and, 
m part, of B-ceil markers, while phenotypic pro- 
files, such as C.D307CD1>" , T.MP-EBV , FALV, 
CD45(T CD 3 \ CD4VCD8 . CD2*. 1.043% 
TIA-r, Gtan/yme C\ Perfotin + . Clustering 
ALK*'' , CD56 '\ CD20 . CD?9a , and BSAP 
characterise ALCL, leaving out a few cases only of 
so-called i>rey cone lymphoma. However, the mo- 
lecular hallmark features found in the majority of 
systemic ALCL cases, but not in primary cuta- 

tic lymphoma kinase (ALK) locus on chromosome 
?. Tn 70-80% of cases, the r(2;i) translocation jux- 
taposes parts of the nueieophosmm (NPM) gene 
(5q35) to the ALK gene (2p23), btingmg the ALK 
gene und er the control of the NPM promoter. The 
formation of this NPM-ALK hybrid gene 
results m continuous activation of the NPM-ALK 
fusion tr3nserip1 and o\ erexpresston of the 
chirnetic XPM-ALK protein (p80). Alternative 
genetic aberrations, such as t(1,2), t{2;3). Im-2, and 
t(2AT) are less often found, resulting in the 
formation of variant TP.M3-ALK (tropomyosin 
3), TFC-ALK (Trk-fusion gene), ATiC-AT.K 
(pur-H genet, and C1TC-ALK (eiathtin heaiy 
chain) hybrid genes, fusion transcripts and 
chimeric: proteins respectively [3d]. However, 



WHO classification to. ma::onant Ivmpnoiw > 



\ stubl genetic j,tttJtion< ol tht 41 K 'o(us nd t i.h tsst doubt on *h tV M C J, is ultimately 
hi tuogcncous L .hcnot\ L .ic *J K p.o-Jcs n ^ fi- tht coi j .xt t< 1 i ! 



Hodgkin lymphomas 

tvf»]>htwytf-i it'b «;tjssi«:.il 

In the WHO dassificaUon Hodgkins d:s t 
as a term, is replaced by Hodgkm lymphoma. ffc 
A mphoiytt -r'cb udtvpe ofrLis^i.ilIloJ^kin lyviphma.i, 
as recognised in the REAL classification, is no 
longer provisional but a disease entity correspond- 
ing^ its nodular form to follicular Hodg'hns 
disease as iirst described by \shton-Kcy ct.i! [37]. 
However, lymphocyte-rich classical Hodgkm 
lymphoma needs to be clearly distinguished from 
nodular lymphocyte predominant Hodgkin lym- 
phoma, which is identical to nodular paratfranu- 
ioi na in the REAL classification. 
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